Geranylgeranyl transferase regulates streptococcal M1 protein-induced CXC chemokine formation and neutrophil recruitment in the lung.
Streptococcal toxic shock syndrome is most frequently associated with Streptococcus pyogenes of the M1 serotype. Simvastatin protects against M1 protein-induced acute lung damage, although downstream mechanisms remain elusive. Herein, we hypothesized that geranylgeranylation might regulate proinflammatory effects in M1 protein-induced lung injury. Male C57BL/6 mice received the geranylgeranyl transferase inhibitor, GGTI-2133, before M1 protein injection. Bronchoalveolar fluid and lung tissue were harvested for quantification of neutrophil recruitment, edema, and CXC chemokine formation. Mac-1 expression on neutrophils was quantified by use of flow cytometry. Quantitative reverse transcriptase-polymerase chain reaction was used to determine gene expression of CXC chemokines in alveolar macrophages. GGTI-2133 reduced M1 protein-provoked infiltration of neutrophils, edema, and tissue injury in the lung. Inhibition of geranylgeranyl transferase had no effect on M1 protein-evoked upregulation of Mac-1 on neutrophils. However, geranylgeranyl transferase inhibition completely inhibited pulmonary formation of CXC chemokines in mice exposed to M1 protein. Notably, GGTI-2133 abolished M1 protein-induced gene expression of CXC chemokines in alveolar macrophages. These novel findings indicate that geranylgeranyl transferase is an important regulator of neutrophil recruitment and CXC chemokine production in the lung. Thus, targeting geranylgeranyl transferase might be a potent way to ameliorate streptococcal M1 protein-triggered acute lung injury.